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Convective Snow – GPM DPR 
Courtesy of D. Casella 
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Courtesy of D. Casella 
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Convective Snow (Pre-GPM) 

•  How shallow? 
•  Where? 
•  Radiometric signatures? 
•  Environmental conditions (TPW/T_2m)? 



Cloud Thickness – Cumuliform Snow 

2006-2010 A-Train Observations 



(Fraction = % of total snowfall occurrences) 

Shallow Snowfall Fraction 

Kulie et al. (2015):  A Shallow Snowfall Census Using Spaceborne Radar.  Submitted J. Hydrometeor. 



Global Snowfall:  TPW/T_2m  

All Snowfall Events 

GPROF V1.4:  Cold surface (T < 255 K) a priori database 
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Global Snowfall:  TPW/T_2m  

GPROF V1.4:  Cold surface (T < 255 K) a priori database 



Northern Hemisphere Southern Hemisphere 

Global Snowfall:  TPW/T_2m  
Shallow Cumuliform Snowfall Only 



Convective Snow:  Radiometer Perspective 

Shallow Cumuliform Fraction Deeper Nimbostratus Fraction 

Unique Radiometric Signatures? 
Greenland/N. Atlantic Ocean Focus 
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Convective Snow:  Radiometer Perspective 

Higher Frequency Scattering? 
SSMIS + NEXRAD, GPM + NEXRAD 



NEXRAD Composite 
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SSMIS-NEXRAD 
Synoptic Snowfall 
(Over-water only) 
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SSMIS-NEXRAD 
Synoptic Snowfall 
(Over-water only) 

Scattering? 
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SSMIS-NEXRAD 
Lake Effect Snowfall 
(Over-water only) 



GPM-NEXRAD 
Lake Effect Snowfall 
(Over-water only) 



GPM-NEXRAD 
Lake Effect Snowfall 
(Over-water only) 

To Do:  166 GHz Scattering Index 
     GPM DPR Snowfall Rates 



166 

166 + 183.3 GHz Information? 



166 

166 + 183.3 GHz Information? 

Ice scattering? 



DPR -ATMS DPR -GMI 

183 GHz TB 

High freq.TB 

165 V-H 

Freezing level 

(183 ± 3) –(183 ±8) 

GPM Snowfall Event Near Greenland 2015/01/18 

Courtesy of D. Casella 



Snowfall Observatory 



Snowfall Observatory 

Precipitation Imaging Package (PIP) 

Micro Rain Rain (MRR) 

See L. Bliven Poster #247 



“Synoptic/System” Snow– 10 Nov 2014 



Embedded Lake-Effect Snow - 11 Nov 2014 



Lake-Effect Snow - 12 Nov 2014 



Systematic PSD Differences? 



PIP/MRR 
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www.ssec.wisc.edu/lake_effect/mqt 
Courtesy of Claire Pettersen 

With expert contributions from Aronne Merrelli and Bill Bellon 
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Postfrontal Convective Snow 
•  Snowfall mode important  

–  Location 
–  Radiometric signatures 
–  Microphysical composition 
–  Environmental conditions (GPROF?) 

•  GPM high freq channels useful 

•  GV observations 
– Systematic radar/microphysics differences 
– Sub-1km extremely important 
– Long term observations 
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